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THE AERODYNAMICAL LABORATORY OF THE
7TENNA TECENICAL HIGH SCHOOL.*

By
R, Katzmayr and L. Kirste.

This year the asrodynsmical laboretory of the Vienna Teck-
nical High School celebrates its tenth anniversary. This lab-
oratozy was btegun in 1611, witk: the construction of the small
building in the second guadrangle of the schoel. Tﬁe BQuipment
of the laboratorr is very interesting, though little known, irn
splte of the fact that a great deal of important work was done
there during the war and thet numberless problems will oome up
Zor solution in the coming time of vmeace, problems relating nos
only to the soience of aviation and aerostatiocs, but also to
meny kindred subjects. .

A detalled description of the leboratory and its equipments
appeared in 1914.* Its equipment differs greatly from that of
other leboratories and all the lateat devioes are used, both ir
the distribution of pressure in the various chambers and also
in the measuring devices. Although the designer, Prof.' Ing.
Richard Knoller, wﬁs not able to make any preliminary experi-
ments, he suoccseded so well in hls work that éo modificatlions
vere needsd, except a slight change in the electric installa-

tion.

* From "der Zeltschrift des Oesterr. Ingsnieur und Architecten
Vereines," No. 38/39, September, 1931.

**Zeitsckrift fur Flugtechnik und Motorluftschiffahrt, 1914,
Nos., 7 and &.
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Ws will therefore give here only a very short explanation
of the operation of <+the plant and deal princlpally with the
question of what it has accompllished. _

Its purpose 1s the determination of the aotion of an air
stream or bodies of various kinds, more especlally on airplane
parts or thelr models or on’ bodies whose behavior in tke air
stream is'being investigated from a purely theoretical stand-
point. Tests have also been made on models of lattioce girders,
ohimneys, eto.

The air streem, to which the models are exposed, flows
vertically downward (*1g. 1). It flowe from the upper chamber
A, where the pressure is greater than that of the surrounding
atmosﬁhere, thraﬁgh the entrance ocone B, and for a distance
of about 1.5 m. through the tes% chamber (F;ig. 2), in which the
pressure 1s that of the surrounding atmosphere and which is
therefore freely accessible. When the éir stream has passed
through the experiment chamber C, 1%t is drawn into the diffu-
ser D, vwhich acts like the suction pips of a tur?ine. In
conseduenoce of the widenlng of the cross—-seotion, the velooclir
of flow is reduced and with it the kinetic energy of the streﬁm,
which is dissipated in the still alr of the basemenit. The in-
orease of snergy in the diffuser increases the rressure in the
basement to about half that in the upper chamber. From the '
basement E, the alr is again sent into the upper chamber by

four air propellers or fans F, placed in the corners of the
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be.sement. By neans of fummels G, of gradually inorea.sin|g
oros's-seotion, the greater part of the kinetic energy is here
converted into prassure. The fans ars driver by four vertical
shunt-wound motors. The voltq.ge of the ocurrent can pe variecd
by very fine cdegrecs, almost without loss, between ze=o and
440, thus varying the revolution speed (r.p.m.) of the fane
and enabling the regulation of the alr stream between zero and
almost 38 m/e = 100 ka/:, which corresponds to & maximum out-
zut of about 40 HP, '

The way in which the model is held in the air stream and
conne cted witk- the balances varies grestly sccording to its
shepe. The ordinary alrplane wing model, the dimenslons of
which are 20 x 15 oz., is held 1n position by two vertlical wires
(1 and 3) and two horizontal wires (3 and 4), as well as by a
rod (5), of streamline seotion (Fig. 3).

The _va:ctica.l wires run to a float balance 8, contalning
mezcury, - Allowance is made for tke welght of ths model by means
of a pressure~screw P, whioh forces into the hollow float or
draws out of it by suotion a measurable quantity of meroury.

The reading is made direotly in grams on the shank of the rres-—
sure—-gcrsw, whereby the weight of the model itself 1s eliminata:S
by s single adjustment of the scale. The maximum allowable load

is 5 kg., the sensitiveness of the balance about 0.5 gram,

P L L - e——— e - - = 4 s e e - e ——— —_
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The horizontal wires run to & balance with a loading T,

The srrangsment of the balance beam; which reminds us of the
Roberval balance, 2llows the angle of attack of the model to he
altered without affeoting the reading of tne balance. Too great
oscillations are prevented by means of an oil Jamping device D.
For wing sections, the horizontel forces, whioh really coxres-
pond to the 11ft, are a multiple of the vertical foxrces which
represent the drag. If, therefore, we give a certain inclina-
tion to the horizomtal wires, as shown in Fig. 3; they assume tae
resultant of the horizontal and verticel alr foroes, the vertical
wires surno=t only tha weight of the model and the mercury geage
stands at zero. The tangent to the angle of ettack gzives the
ratio of drag to 1ift, which is the very-important "gliding fao-
tor" in the sclence of aviation, and '‘can be read directly on the
hand-wheel H, whick serves as an adjusting device. Ve will
not here go into further detalls of the extremely ingenlous
measuring devicés.

As already stated, the laboratory, as firat designed,
proved 3o satlefactory tkat only very slight alterations were
necessaxy. Of these, the most important was the installetion of
a small suxlliary fan for supplying adcitional air to replace
that whlok escapes through the porous walls, since, otherwise,
any umisual extension of the experiment period would cause a
noticeable dimimution in pressure in the experiment charber.

Originally the model wing was attached by six wires
(diameter 9.5 mm.), but later it =as found preferable to Te~

place wwo of these wires by the previously mentioned rod.
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Other small changes were gra@ually made in the welghing equip-
nent as, for irstahces the substitution of two needls valves
for ths ccck oontrzolling ths flow of meroury, inoreas{ng the
damping of the balances when teéting'very unstable models, eto.
As -egards the experimsntal aotivity or tas laboiatory,
it ccamares favorably with that of large laborsiories in otaer
countries. Experiments were first carried out on skin frio-
tilon for various conditions of the surface. These wezre foilp"ad
by tests on the 1ift aad drag coefflolents of typical wing seo-
tions. These tests dsmonstrated the great practical advantage3a
of the dirsoct determinstion of the gliding angle, and of the
other special characteristios of tke 1§ighing devices.
Immediately after the beginning of the war, experirents
wore undertaken with éxtraordinary activity. Firet, a series
of wind tunnsl tests of oylinder sections were taken up, involv-
ing the study of the laws of alr resistanoe. Tae practical dat=
galned from these experiments gave the vest oross-seciions
for ailrcraft struts, and the so—oalled "air flow sheath" whiok
oconslderably reduces the resistance of a body of given form.
Later, similar and very valuable tests were made or models of
airplane fuselages and landing gears. .
By far the most lmportant work, however, wes the testing
of wing modelis. Polar dilagrams were, made of not less than 1S7

ifferent wing peotions, besides 70 sn—called "thick" gections,

such as ocour in propeller blades. All these measursments were
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nade on wing models of standerd size, €0 x 15 om., whiie otner
wing models of widely differing shapes were used for deternin-
ing the influerce of rourd and sharp edges, camoer, llhedr-el
angles, inclsions and notches.

One grour oconsisted of experiments witk Pivlanes and Sri-
planes with &ifferent positions of the planes In relation to
one anoxhei. Some very interesting dafa were obtained from ex-
perimente on the most Tevorable looati;n for .the various parts
of an alrplane with respect to one anotker, &s, for inetance,
the installation of the radiator or the umper wing. The most
important tests, however, were prqbably those on complete alr-
plane models, in which the mutual 1nfluenoe'of the fuselage,
wings, landing gear and control surfaces was studied.

In 2ll, twelve complete models were sent to the laboratory
to be tested. These inoluded both airplanes and seaplanes and
wexre sent by'the Havy and by private firms. By these tests it
was proved thet the slight turoulence presert in the alr stream
had exactly the same effect as on & filll-alzed airplane, so
thet the date. obtalned from tests on a 1/15 model could be ap-
plied without correction to a full-sized airplane.

Alongside the teats on the mutual influence of the fuselage.
and a revolving ororeller, tests were also made on the effect of
the proreller stream on the control surfaces, espeoialiy those
of unsymretrlical form. '

The tumnel wes alzo used for the, systermatic verification of

cmr M m e m Ba - am— teaLepmw -
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the speed of militery airplanes.

Theré is also a nmodel of a propeiler-testing plant ot di-
rectly oonnscted with the laboratory. It ha.s- only a 1/10 HP
motor. Its peouliar charaocterlstic is that t:e proveller it-—
self oreates the deslred alr siream vezl.oc_ity, the - so—-called
"flying speed." This is ‘tte model of & large propeller-testing
laboratory, also designed by Prof. Knollsr, at Filsohemend, whiox
had a 360 3P engire And which was rzcently torn down by the
Intsrallied Control Coi.migsion, as heving been used excluslvely
for nilitary purposes. -

4 smalier laboratory for testing propellsrs up %o a diame-
ter of 800 rm., a8 well a8 & device for neasuring tre dynamlo
gtabliity of airplane models can no longsr bs used, on account
of the ending of the wax.

Wita the advent of péa.oe, the extra.orii:a.ry.experimenta.l
aotivity oeased. Experinents heve, howsver, been resumed, in
spite of the material difficulties in wialch most such eata.b]_.i‘sh—
wents now find themselves. Inventors zre again vringing new
models of wings and propellers to be tested for thelr practiocal
epplicabliity. Very lnteresting were the. tests of the nodel
tandem triplane flying boat, intended for service on the Damube
between Budapest and Vierfm., as also the tests of the Ea.r;dley
Page slotted wings, regarding which there is & difference of

oninion.
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Special emphaslis is, however, lald on ithe fact thet the
asrodynamlcali laboratory serves not only the purposees of avia-
$ion and theorstical a.elro-:aecha.nios, but is equirped for many
qulte different lines of work, such as general ‘hydrodynamics and
thermodynamios, and especlally for investigating v-ind stiagses
on bulildings of all kinds.

Thie is surely a suffioiently extensive program for scme
time to ocome, and it is to be hoped that the diffiocultles hith-
erto snoountered will no longer stand in the way of its exeou-

tion.

Translated by Paris Office, N.A.C.A.
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